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Introduction
A very important quality-of-life issue after laryngec-
tomy is gaining a new voice. Many clinicians have the
impression that psychosocial and sociodemographic
factors, such as motivation, mood, age, intelligence,
etc., play an important role in this process. This study
gives an overview about current investigations concern-
ing the factors which are associated with the outcome
of voice rehabilitation.
Methods
An extensive literature review was conducted. PubMed
and Scopus were searched using the following key
words in all possible combinations: “laryng*”, “can-
cer”, “success”, “rehabilitation”, “speech intelligibil-
ity”, “voice”, “quality of life”, and “outcome”. The
abstracts were scrutinized regarding their suitability
for the purpose. All papers, whether empirical studies,
reviews, clinical reports, or case studies, were included
if their topic was in conjunction with success of voice
rehabilitation in laryngectomees. Papers written in the
following languages were considered: English, German,
Dutch, Russian, Croatian/Serbian/Bosnian, Polish,
French, and Spanish.
The papers were read carefully, and the articles they
referred to were reviewed again. In doing so, an exten-
sive literature search was made. The included papers
were analyzed regarding the investigated parameters,
the number of included patients, the study design,
the assessment instruments used and the results.
For reasons of comparability, all studies were sum-
marized. Each investigated parameter got a column in
the table. The results of every study that investigated
this parameter were symbolized as follows: a plus (+)
means that a positive association was found, a minus
(–) stands for negative associations and a zero (0) for
no significant association. When the cell is empty, it
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means that the particular factor was not investigated
by these authors.
Results of the association between a potential factor
on the one hand and successful voice rehabilitation
on the other hand had different levels of consistency.
We considered an association as consistent when all
studies that were conducted on this topic had the
same results. A prerequisite for this is of course that at
least 2 studies were published concerning this partic-
ular association. We considered results as uncertain
when not all but most of the analyzed studies came to
the same conclusion or if only 1 study investigated this
association. Inconsistent results do not show a clear
picture of associations, which means that nearly half
of the studies found opposite relations.
Results
A total of 56 papers from 16 countries were included.
Table 1,1–39 Table 216,18,40–42 and Table 343–48 con-
tain all of them together with a short description of
the study design and the results. Twenty-three of the
manuscripts were original papers.
Criteria of success
First of all, it has to be stated that there is no overall
accepted criterion for success in gaining a new voice
after laryngectomy. Some authors define the voice
rehabilitation as successful when the patients can
speak in any manner.49 Particularly in older publica-
tions, sometimes the attainment of the esophageal
voice is considered to be a success.6,25,39 The applica-
tion of voice rehabilitation methods differ remark-
ably, namely in international terms and even in terms
of a single country. Since the 1980s, rehabilitation
with tracheoesophageal puncture has been conducted
more frequently. In some countries, however, in
Japan for example, this form of voice rehabilitation 
is, to date, still relatively rare.22 Five to 15% of all
patients cannot acquire a suitable substitute voice
(Table 4).1,5,6,12,13,21,22,26,31–35,38,39,44,50 If the person
concerned cannot read or write, it turns out to be
especially problematic.
Other authors require that one must speak socially
acceptably.22 This can mean that the patient is able to
speak at least words and not only syllables,25,51 or that
he can handle specific situations where communication
is required, e.g. talking on the phone.35
Other criteria for successful rehabilitation are the
intelligibility of language,52,53 the sound, the pitch54
and the speed42 of the voice—each can be measured 
in an objective manner55—as well as the patient’s
contentment56 with that. It has been shown that sub-
jective and objective assessments of speech intelligi-
bility are poorly associated.12,17,34,57
Another focus of interest is whether the new voice
is used in daily life.26 About 15% of all prosthesis
speakers never or very seldom use the prosthesis.23
During the rehabilitation process, some patients give
up their primary voice rehabilitation and change to
another. For instance, in 1 study, the voice prosthesis
was used more often immediately after the laryngec-
tomy, whereas 5 years thereafter, esophageal voice and
electronic devices were used more frequently.26 About
10% of the patients with voice prostheses wanted their
device to be removed.20 In a Spanish study,58 even 70%
asked for removal of the prosthesis, although all patients
found that the prosthesis voice sounded better than the
esophageal voice. It can be assumed that in some cul-
tures, for instance in Southern Europe, people are used
to talking with many gestures. Therefore, the hands are
needed for communication. When using specific kinds
of voice prostheses or electronic devices, only 1 hand is
free for speaking and people can feel restricted in com-
munication. The fistula must in part be closed also for
medical reasons. The incidence of shunts that had to
be closed, due to the patient’s wish or for medical
necessities, was between 30% and 70%.9,13,26,58,59
A criterion of success could also be the preferences
of the audience. Only 2 studies have considered this
factor.43,60 In a study that was conducted to determine
speech quality in different voice prostheses, it was shown
that less educated listeners found speech quality better
in those prostheses that did not need a finger to close
them.60 The authors presume that this could be put
down to the sound of the valves. The acceptance of
alaryngeal speech thus depends on the education level
of the listener and on the visibility of the handicap.
In another study,43 young adults and children were
asked to assess tape recorded voices. These voices
were either esophageal, electrolaryngeal or prosthetic
(Staffieri prostheses). The listeners were asked to point
out which habits in their opinion the speaker would
have. Both groups of listeners attributed negative habits
to esophageal and prosthetic voices. The electrolaryn-
geal voice, however, was assessed as neutral by the ado-
lescents and positive by the children. One explanation
for this could be the fact that children are used to
hearing such voices in animated movies they watch.
Factors associated with success
Twenty-four of the papers reviewed dealt with the asso-
ciation between successful voice restoration and poten-
tial factors of influence. The following 25 parameters
were investigated in these studies: age, social status,
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marital status, employment, education, social support,
personality, intelligence, motivation, psychosocial adjust-
ment, active communication behavior, social activity,
mental health (especially depression), alcohol consump-
tion, amount and quality of speech therapy, extension of
surgery, tumor stage, tumor site, swallowing problems,
mobility of the tongue, type of alaryngeal voice, hearing
weakness, radiation therapy, (different) postoperative
complications, and general physical condition. Table 5
summarizes the results per parameter.1–3,5,8,11,13,14,16,
18,19,22,24,25,27,30,32,33,36,37,39,40,47,52,61,62 Table 6 gives
an overview of the consistency of the data.
The voice prosthesis was superior to all other reha-
bilitation methods in most of the phoniatric parame-
ters, e.g. pitch, intelligibility, and range.42 There were
also, however, indications that volume and maximum
phonation time is equal in prosthesis and esophageal
speakers.55 Sometimes, it was feared that patients who
used an artificial larynx would be unmotivated to
learn the esophageal voice.43 It was shown that this
was not regularly the case.4,31,37
A poor general physical condition was often found
to be negatively associated with successful voice rehabil-
itation (Table 5). The amount of alcohol consumption
did not correspond with the rehabilitation outcome.
All other physical or treatment-related factors were
not consistently associated with the criteria of successful
voice rehabilitation.
It seems safe to assume that people who communi-
cate actively and who have employment acquire better
voices than others (Tables 5 and 6). Possibly also,
depression, poor psychosocial adjustment, and older age
are associated with failure to speak. This was, however,
not shown consistently. Very inconsistent results have
been published concerning the influence of intelligence,
socioeconomic status and social support.
We have to state that in all of the analyzed papers,
no empirical work was done to find out the association
between motivation and rehabilitation outcome in an
appropriate manner. Mostly, it was just claimed that
failure was due to a lack of motivation. This impres-
sion is probably based on clinical experience. In some
studies, motivation was evaluated by the therapist,
never by the patients themselves, and always after the
rehabilitation as a post hoc explanation of failure, never
before the outcome measurement.
Discussion
Our aim was to find and summarize all factors that are
relevant for voice rehabilitation success after laryngec-
tomy. Furthermore, it would be helpful to quantify
the results of the studies and compare them. This is,
however, only possible when researchers use standard-
ized or at least validated instruments and when a clear,
concise criterion for success is defined.
Before one can compare different studies, it is nec-
essary first to define the outcome criterion, and secondly
to analyze the process of rehabilitation. If a change in
outcome over time is probable, this should be con-
sidered in the study designs. The different criteria for
successful voice rehabilitation make it difficult to com-
pare the results of the reported studies. Another
problem is that most of the investigations were cross-
sectional, which does not allow us to analyze the data
in terms of causality.
Reviewing all the studies, what draws our attention
first is that an enormous number of parameters are con-
sidered to contribute to voice rehabilitation outcome.
A vast sample size would be necessary to analyze the
impact and interaction of all of these parameters. To
date, there have only been a few studies that have
tried to analyze not only the single factors but also
the interactions between them.
All in all, 25 parameters were regarded as possible
influencing factors in the reported studies. Given the
fact that the appropriate way to calculate them together
would be a multivariate analysis, and given the fact that
at least 10 datasets per category per parameter are nec-
essary for a reliable calculation,63 a sample of at least
250 patients (with complete datasets) would be nec-
essary. Most of the published studies comprised fewer
subjects. We found in our review 23 original studies
on laryngectomees’ voice restoration. In only 3 of those
studies did the sample size exceed 250.3 Accordingly,
our first conclusion is that we need more comprehen-
sive studies comprising around 300 laryngectomees
or more. Preferably, these should be multicenter 
studies.13,33
The second point of interest is that psychosocial
and sociodemographic factors are mentioned as fre-
quently as medical and treatment-related factors. It
shows that researchers often suppose that these para-
meters have an impact on the failure or success of
gaining a new voice.5,13,18,39 From a psychotherapeu-
tic point of view, some of the surveyed psychological
factors were sometimes not measured appropri-
ately.25,27,64,65 If one, for instance, wants to know
more about the emotional distress of a person, it is
not enough to ask simply, “Do you think that you are
stable, unstable or variable?”25 Validated standardized
instruments should be used instead; otherwise, the
results are not reliable.
It is assumed quite often in clinical practice or in
expert opinion41,47 that lack of motivation is a causal
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factor of failure. For appropriate measurement of moti-
vation, it is indispensable to define it. Is it a personality
trait, or is it related to the social context? Lack of moti-
vation could be due to not being interested in com-
munication, to depression, to feelings of disgust, etc.
This should be clarified if one wants to study the rela-
tion between motivation and voice rehabilitation.
To date, we do not have enough empirical evi-
dence to claim that psychosocial factors are or are 
not factors of failure or success in voice rehabilitation
after laryngectomy—with the exception of active
communication behavior and employment. More
prospective studies are needed that analyze psychosocial
factors with validated and standardized instruments.
Furthermore, it would be helpful to have a consensus
within research groups concerning which criteria of
voice rehabilitation outcome are the best.
The main conclusions are: (1) it is necessary to
define outcome criteria, since this is not consistently
done throughout the literature; (2) there is a need to
use standardized instruments; (3) we can only vaguely
compare results of studies since there is no consensus
about instruments and methods. It can be concluded,
however, that active communication behavior, employ-
ment status, type of alaryngeal speech and the general
physical condition are associated with rehabilitation
outcomes, whereas alcohol consumption is not.
Quality-of-life research shows that consensus about
criteria of success and about instruments is possible, but
it requires time and the effort of a group of clinicians,
researchers and patients to do this work.66–68
Suggestions for Further Studies
Finally, we would like to give some suggestions for
future investigation of the issue and for clinical practice.
Criteria of success
If possible, successful voice rehabilitation should be
measured in a manifold manner; at least voice intelli-
gibility (objective assessment by devices, without eye
contact) and patient’s rating of intelligibility (subjec-
tive assessment) should be evaluated. Another good
way is to evaluate the usage of the alaryngeal voice.
Asking about satisfaction with the voice alone is not
recommended, as this is partly dependent on the
expectations of the patients and their family or friends.
A person who expects to speak as well as he did before
the operation will be disappointed even if his speech is
very good from the therapist’s point of view. In such
cases, chances are, therefore, that one assesses coping
with disease instead of voice rehabilitation success.
Measurement of psychosocial factors
We strictly recommend using validated standardized
scales to assess psychosocial factors. This would be
especially helpful in reducing false estimations by doc-
tors, who normally are not used to conducting com-
prehensive psychodiagnostic interviews. For instance,
the Hospital Anxiety and Depression Scale,69 a 14-item
self-administered instrument, is widely used to assess
mental health in medically ill patients. If one wants to
evaluate psychiatric comorbidity (depression, alcohol
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Table 6. Factors associated with successful voice rehabilitation (consistency of results)
Consistent results Uncertain results Inconsistent results
Positive association – Active communication – Tongue motility – Intelligence
– Employment – Motivation – Socioeconomic status
– Type of alaryngeal speech – Psychosocial adjustment – Social support
– Personality
Negative association General physical condition – Age
– Depression
– Swallowing problems
– Complications after surgery
No association Alcohol consumption – Marital status
– Social activity
– Tumor stage
– Tumor site
– Hearing weakness
– Education
– Speech therapy
– Extension of surgery
– Radiation therapy
dependencies, anxiety disorders, etc.), it is necessary
to use semistructured clinical interviews, for example
the Structured Clinical Interview for DSM-IV70 in
cooperation with mental health professionals.
As mentioned above, estimating the impact of moti-
vation on gaining alaryngeal speech would be of great
interest for researchers and clinicians. To date, there is
a lack of standardized instruments for that specific
issue. Moreover, in future studies, motivation should
always be assessed before the rehabilitation process
begins; otherwise, it would not be possible to differ-
entiate between the (real) intention to learn the new
voice and the coping process after success or failure of
the rehabilitation.57
Study design
In order to calculate the impact and interaction of all
relevant parameters, it is necessary to conduct multivari-
ate analyses. This requires large sample sizes that are,
due to the low incidence of laryngectomies, presumably
only possible in multicenter investigations.
Consequences for clinical practice
At the moment, we have very little evidence to assume
that motivation is a major prerequisite of successful
voice rehabilitation after laryngectomy. Therefore, a
clinician should be careful to consider his patient as
being “unmotivated” if the rehabilitation fails. Maybe
it is also useful to keep in mind that a poor general
physical condition is often found to be negatively asso-
ciated with successful voice rehabilitation and that the
amount of alcohol consumption does not correspond
with rehabilitation outcome. Physicians should encour-
age laryngectomees to communicate actively, because
this would probably help them to gain a good voice.
For all further clinical implications, we need more com-
prehensive prospective studies.
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